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ASSURANCE STATEMENTS 



1) Professionally acceptaoie standards governing the care, treatment, and use of animals, including appropnate use of anesthetic, analgesic, and tranquifizing drugs, prior to, dunng 
and following actual research, teaching, testing, surgery, or expenrreniation were followed by this research faalily. 


2) Each pnncipal investigator has considered alternatives to painful procedures 


3) This facility :s adhenng to the standards and regulations under the Act. and it nas required mat exceptions to the standards and regulations be speafied and explained by the 
pnnctpal investigator and approved by the Institutional Animal Care and Use Committee (lACUC) A summary of ail the exceptions Is attached to this annual report, in 
addition to identifying the lACUC-approveo exceptions, this summary includes a bhef explanation of the exceptions, as well as the species and number of animals affected 

4) The attending veterinarian for this research facility has appropriate authority to ensure the provision of adequate vetennar/ care and to oversee the adequacy of other 
aspects of animal care and use 
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Column E Explanation 


1. Registration Number: 84-R-0072 

2. Number of animals used in this study: 15 

3. Species of animals used in this study: Pigs 

4. Explain the procedure producing pain or distress: 

For this study joint inflammation was induced by doing an intra-articular injection of 
a bacterial endotoxin, lipopolysaccharide (IPS), into one knee joint of the pig. This 
IPS model of joint inflammation has been reported in the dog but not in the pig so 
the model must be established it in the pig since the pig will then be used for studies 
testing dermal absorption of anti-inflammatory drugs targeted to control joint 
inflammation/arthritis. The reason pigs are required for this model is because the 
skin of the pig is so similar in anatomy, thickness and has the ability to absorb 
chemicals in a way that is very similar to humans. 

To establish this model one stifle joint was injected in each of 15 pigs with 10 
nanograms of IPS in saline into the joint space. We then euthanized 3 pigs each at 
2, 4, 8, 12 and 24 hrs after IPS injection and collect blood, synovial fluid, synovial 
tissue and meniscal cartilage. The joint fluid and tissues were analyzed for the 
concentration of cytokines which are chemicals released into the fluid and tissue in 
response to inflammation. The concentrations of cytokines in tissue and fluid 
collected at these various time points, will establish a baseline of untreated 
inflammatory response to IPS over 24 hours. 

5. Provide scientific justification why pain and/or distress could not be 
relieved. State methods or means used to determine that pain and/or 
distress relief would interfere with test results. 

Intervention with analgesic drugs will not be possible since non-steroidal anti- 
inflammatory drugs are known to modify prostaglandins and other cytokines involved 
in inflammation. Likewise opioid analgesics affect macrophages and other 
inflammatory cells and would be a confounding variable in the study since these cells 
are integral to the development of inflammation. 

A PubMed literature search was done to confirm the statement above regarding 
opioid analgesics affect on inflammation. The following references are examples of 
many publications that confirm this. 

Malik AA. Radhakri.shnan N. Roddv K. .Smith .AD. Sinahal PC. 

Morphine-induced macrophage apopto.si.s modulates migration of macrophages: use of in 
vitro model of urinary tract infection. J Endourol. 2002 Oct;16(8):605-10. 

.A/.uina Y. Ohura K. 

Endomorphin-2 modulates productions of TNF-alpha. IL-lbeta, IE- 10, and IE- 12. and 
alters functions related to innate immune of macrophages. 

Intlammation. 2002 Oct;26(p):223-32. 




Bhaskaran M. Rcddv K. Sharma S, Sinah J. Radhakrishnan N. Kapasi A. Sintzhal PC. 
Morphine-inducod degradation ot the host defense harrier; role of macrophage injury. 
J Infect Dis. 2001 Dec 15;184( 12); 1524-31. Epub 2001 Dec 3. 

Rov S. Charhoneau RG. Barke RA. 

Morphine synergizes with lipopolysaccharide in a chronic endoto.xemia model. 

J Neuroimmunol. 1909 Mar 1;95( 1-2);107-14. 


Note on experimental design refinement after this study was completed. 

After this study was completed the results were that the maximum inflammatory 
response to LPS injection was seen within 2 hours of IPS injection. Therefore in 
subsequent studies using LPS joint injection, we were able to shorten the study to 2 
hours instead of going out to as long as 24 hours after LPS injection. In addition, all 
pigs were maintained under injectable Telazol anesthesia throughout this 2 hour 
period. Therefore USDA pain category for subsequent studies was changed to 
category D. 



